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N2-NAPHTHALENESULFONYL-L-ARGININE
DERIVATIVES AND THE PHARMACEUTICALLY
ACCEPTABLE ACID ADDITION SALTS THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS |

This application is a continuation-in-part of applica-
tion Ser. No. 671,568, filed Mar. 29, 1976, now U.S. Pat.
No. 4,049,645, which in turn is a continuation-in-part .
application of Ser. No. 622,390, filed Oct. 14, 1975, now
abandoned.

BACKGROUND OF THE INVENTION:

1. Field of the Invention

This invention relates to certain new and useful N?-
naphthalenesulfonyl-L-arginine esters and amides, and
the pharmaceutically acceptable acid addition salts
thereof, which are of especial value in view of their
outstanding antithrombotic properties.

2. Description of the Prior Art

In the past, there have been many attempts to obtain
new and improved agents for the treatment of thrombo-
sis. Of these, N2-(p-tolysulfonyl)-L-arginine esters are
known to be effective in dissolving blood clots. (U.S.
Pat. No. 3,622,615, patented Nov. 23, 1971). Also, N2-
dansyl-L-arginine esters and amides are disclosed in
U.S. Pat. Application No. 496,939 now U.S. Pat. No.
3.978,045. A need continues to exist for a highly specific
inhibitor on thrombin for the control of thrombosis.

SUMMARY OF THE INVENTION

Accordingly, one object of the present invention is to
provide a class of N2-naphthalenesulfonyl-L-arginine
esters, amides and pharmaceutically acceptable acid
addition salts thereof. |

Another object of the present invention is to provide
a class of NZ2-naphthalenesulfonyl-L-arginine esters,
amides and pharmaceutically acceptable acid addition
salts thereof which are useful in the diagnostic selective
determination of thrombin in blood and in drug therapy 45
as antithrombotic agents in mammals.

Briefly, these objects and other objects of the present
invention as hereinafter will become more readily ap-
parent can be attained by NZ2-naphthalenesulfonyl-L-
arginine esters and amides of formula (1):
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R"

or the acid addition salts thereof with a pharmaceuti-

cally acceptable acid, wherein R is selected from the

class consisting of (1) alkoxy, alkenyloxy alkynyloxy

halogenated alkoxy, nitro alkoxy and cycloalkoxy, re-
spectively containing not more than 10 carbon atoms,

aralkyloxy of not more than 15 carbon atoms, tetrahy-

dro furfuryloxy and alkoxy of not more than 10 carbon

atoms substituted with an alkoxy group of not more

than 10 carbon atoms; (2)

635
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wherein R; and R, are members selected from the class
consisting of hydrogen, alkyl, aryl, alkenyl and cycloal-
kyl, respectively containing not more than 10 carbon
atoms, and aralkyl and cycloalkylalkyl, respectively
containing not more than 15 carbon atoms, and substi-
tuted alkyl containing not more than 20 carbon atoms,
said substituent being selected from the class consisting
of alkoxy, alkoxycarbonyl acyl, acyloxy, arylcarbam-
oyl and N N-polymethylenecarbameyl respectively
containing not more than 10 carbon atoms, and car-

boxy; and (3)
N
—N  Z,
\_/

wherein Z is a divalent group containing up to 10 car-
bon atoms, which consists of more than one group se-
lected from the class consisting of methylene —CH,—,
monosubstituted methylene

R;
:
. —C-——’
|
H

wherein R is selected from the class consisting of alkyl,
acyl, alkoxy, and alkoxycarbonyl, respectively contain-
ing not more than 10 carbon atoms, and carbamoyl, and
disubstituted methylene

wherein R4 and Rsare alkyl groups of not more than 10
carbon atoms, and which may further contain at least
one member selected from the class consisting of o0x-
y—O—, thio —S—, cycloalkylene of not more than 10

carbon atoms, Imino

alkyl-substituted imino

1?6
_N_,

wherein Rgis an alkyl group of not more than 10 carbon
atoms, acyl-substituted imino |

0=?_R7
—N—

wherein R~ is an alkyl group of not more than 10 carbon
atoms, and phenylene




which may be arranged in any order and complete the

Y

ring together with the said methylene, monosubstituted

methylene or disubstituted methylene; and R’ is a mem-
ber selected from the class consisting of 5,6,7,8-tetrahy-
“dro-1-naphthyl, 5,6,7,8-tetrahydro-2-naphthyl, 1-napht-
hyl, 2-naphthyl, Inaphthyl substituted with halogen,
nitro, cyano, hydroxy, alkyl containing not more than
10 carbon atoms, and 2-naphthyl substituted with halo-
gen, nitro, cyano, hydroxy, alkyl contmnmg not more
than 10 carbon atoms. , '
In one embodiment, when Ris

selected from the class coilsisting of alkenyl of not more
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than 10 carbon atoms and substituted alkyl containing

not more than 20 carbon atoms wherein said substituent
is a member selected from the class consisting of alkoxy,
alkoxycarbonyl and acyl; R, is selected from the class
consisting of hydrogen, alkyl and alkenyl, respectively
containing not more than 10 carbon atoms, and substi-
tuted alkyl containing not more than 20 carbon atoms,
wherein said substituent is a member selected from the
class consisting of alkoxy, alkoxy carbonyl and acyl,
with the proviso that R; is hydrogen or methyl when
- R, is alkoxycarbonylalkyl. .

In a second embodiment, when R is

/(CHZ)H\
\ (CHE)H/

Z' is selected from the dwalent group consisting of
monosubstituted methylene

wherein Rjis an acyl group of not more than 10 carbon
atoms, oxy —O—, cycloalkylene of not more than 10

carbon atoms, alkylsubstituted imino

flle

wherein R is an alkyl group of not more than 10 carbon
atoms and phenylene
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and n plus m i1s an integer from 1 to 10.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Now the invention is explained in detail with respect
to specific aspects thereof.

. In the above formula (1), examples of R are as fol-
lows: -
(1) In the case of ester derivatives, examples of R are
an alkoxy group containing not more than 10 carbon
atoms, e.g., methoxy, ethoxy, isoproxy, propoxy, but-
oxy, tertbutoxy, pentyloxy, hexyloxy and the like; a
cycloalkoxy group containing not more than 10 carbon
atoms, e.g., cyclohexyloxy and the like; a halogenated
alkoxy group containing not more than 10 carbon
atoms, e.g., 2-chloroethoxy, 4-chlorobutoxy and the
like; an alkoxy group of not more than 10 carbon atoms
substituted with an alkoxy group of not more than 10
carbon atoms, e.g., 2-methoxyethoxy, 2-ethoxyethoxy
and the like; an alkenyloxy group containing not more
than 10 carbon atoms, e.g., allyloxy, 2-butenyloxy and
the like; or an aralkyloxy group containing not more
than ‘15 carbon atoms, e.g., benzyloxy, phenethyloxy,
1-phenylethoxy, 1-phenylpropoxy and the like. |

(2) In the case where

'examples of R; and R, are independently a hydrogen

atom, an alkyl group containing not more than 10 car-
bon atoms, e.g., methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, pentyl, hexyl, heptyl and the like; an aryl
group containing not more than 10 carbon atoms, e.g.,
phenyl, tolyl and the like; and aralkyl group containing
not more than 15 carbon atoms, e.g., benzyl, phenethyl,
3-phenylpropyl and the like; a cycloalkyl group con-
taining not more than 10 carbon atoms, €.g., cyclopro-
pyl, cyclohexyl and the like; a cycloalkylalkyl group
containing not more than 15 carbon atoms, e.g., cy-
clohexylmethyl, 3-cyclohexylpropyl and the like; an
alkenyl group containing not more than 10 carbon
atoms, e.g., allyl, crotyl, 2-hexenyl and the like; and an
alkyl group containing not more than 10 carbon atoms
substituted with an alkoxy group, an alkoxycarbonyl
group, an acyl group, an acyloxy group, an arylcarbam-
oyl group or an N,N-polymethylenecarbamoyl group,

. respectively containing not more than 10 carbon atoms
-~ or a carboxy group, e.g., methoxyethyl, methoxypro-

60 bonylethyl,
bonylpropyl, 2-acetylethyl, 2-acetoxyethyl, 2-phenyl-
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pyl, ethoxyethyl, ethoxycarbonylmethyl, 2-ethoxycar-
2-methoxycarbonylethyl, 3-ethoxycar-

carbamoylethyl, N,N-tetramethylenecarbamoylmethyl

and the like.

(3) In the case where




~

 examples of R are a 1-polymethyleniminyl group, and
those containing oxo or thio group, respectively con-
taining not more than 10 carbon atoms, and a 1-polyme-
thyleniminyl group containing not more than 10 carbon
atoms substituted with an alkyl, acyl, alkoxy, or alkoxy-
carbonyl group, respectively containing not more than
10 carbon aioms, or carbamoyl, e.g., azetidinyl, 3-
methoxy-1-azetidinyl, 3-ethoxy-l-azetidinyl, 1-pyr-
rolidinyl, 2-ethoxycarbonyl-1-pyrrolidinyl, 2-pyrroli-
don-1-yl, piperidino, 4-piperidon-1-yl, 4-methyl-
piperidino, 4-ethylpiperidino, 4-propylpiperidino, 4-1so-
propylpiperidino,  2-methylpiperidino,  3-methyl-
niperidino, 2-ethoxycarbonyl-1-pyrrolidinyl, 4-methox-
ypiperidino, 4oxopiperidino, 4-acetylpiperidino, 4-
methoxycarbonylpiperidino,  4-carbamoylpiperidino,
l-hexamethyleniminyl, 1-octamethyleniminyl and the
like; an oxazole and thiazole, such as 3-oxazolidinyl,
3-thiazolidinyl, and the like; and isoxazole and iso-

- thiazole, such as 2-isoxazolidinyl, 2-isothiazolidinyl, and

the like; an oxazine, such as morpholino, 2,6-dimethyl-
morpholino, and an oxazine group represented by tet-
rahydro-1,n-oxazin-n-yl, such as tetrahydro-1,3-oxazin-
4-yl and the like; a thiazine, such as tetrahydro-1,4-thia-
zin-4-y1 and the like; 4-methyl-1-piperazinyl, 4-acetyl-1-
piperazinyl, 1-piperazinyl, 2-isoindolinyl, 1-indolinyl,
1,2,3,4-tetrahydro-2-isoquinolyl, 4-azabicyclo-[3.2.2]-
non-4-vl, 1,2,3,4-tetrahydro-1-quinolyl and the like.
Examples of R’ are 5,6,7,8-tetrahydro-1 or 2-napht-
hyl, 1-naphthyl, 2-naphthyl and 1- or 2-naphthyl sub-
stututed with halogen, e.g., chlorine or bromine, nitro,

cyano, hydroxy; alkyl of not more than 10 carbon

atoms, e.g., methyl, ethyl, propyl, isopropyl, butyl,
tert-butyl and the like. |

In the formula (1), R is preferably alkoxy of 1-8 car-
bon atoms, aralkyloxy of 7-9 carbon atoms, alkenyloxy
of 3-6 carbon atoms, cyciohexyloxy, w-alkoxyalkoxy of
2-6 carbon atoms, w-chloroalkoxy of 2-6 carbon atoms,
alkylamino of 1-9 carbon atoms, w-alkoxyalkylamino of
2-6 carbon atoms, w-alkoxycarbonylalkylamino of 2-8
carbon atoms, alkenylamino of 3-5 carbon atoms, Cy-
cloalkylamino of 3-6 carbon atoms,” cyclohexylme-
thylamino, arylamino of 6-10 carbon atoms, aralk-
ylamino of 7-10 carbon atoms, dialkylamino of 2-10
carbon atoms, N-alkyl-N-(w-alkoxycarbonylalkyl-
)amino of 4-8 carbon atoms, N-alkyl-N-(w-alkoxyalkyl-
Yamino of 3-8 carbon atoms, N-alkyl-N-aralkylamino of
8-10 carbon atoms, N-alkyl-N-(w-acylalkyl)amino of
4-8 carbon atoms, N,N-polymethyleniminyl of 3-10
carbon atoms, N,N-polymethyleniminyl of 3-10 carbon
atoms substituted with alkyl of 1-5 carbon atoms, alk-
oxy of 1-5 carbon atoms, alkoxycarbonyl of 2-5 carbon
atoms, acyl of 2-5 carbon atoms, or carbamoy]; tetrahy-

ro-1 ,n-0xazin-n-yl, tetrahydro-1,n-thiazin-n-yl,
wherein 7 is an integer of 2, 3 or 4, tetrahydro-1,n-oxax-
in-n-yl, wherein # is an integer of 2, 3 or 4 and which is
substituted with one or two alkyl groups of 1-5 carbon
atoms; 2-isoindolinyl, 1-piperazinyl, 1-piperazinyl sub-
stituted with alkyl of 1-5 carbon atoms or acyl of 2-3
carbon atoms, 4-alkyl-1-piperazinyl of 5-8 carbon
atoms, or 4-azabicyclo[3.2.2]-non-4-yl. -

R' is preferably 1-naphthyl, 2-naphthyl, 5,6,7;8-tet-
rahydro-1-naphthyl, 5,6,7,8-tetrahydro-2-naphthyl, 6-
methyi-2-naphthyl, 7-methyl-1-naphthyl, 7-methyl-2-
naphthyl, 6-ethyl-2-naphthyl, or 5-(N,N-diethylamino)-
1-naphthyl. -

Typical compounds of this invention include:

(1) In the case of the ester derivatives:
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naphthalenesulfonyl)-L-arginyl]piperidine,

S 6
NZ2.(6-ethyl-2-naphthalenesulfonyl)-L-arginine butyl
ester, N2-(6-ethyl-2-naphthalenesulfonyl)-L-arginine

crotyl ester;

(2) In the case of the amide derivatives, wherein

H
® R=—N
) R = —
Ry
(Ry1s not hydrogén): | | -
N2-(5,6,7,8-tetrahydro-1-naphthalenesulfonyl)-N-
~ benzyl—L-argininamide;
R
I (i} R : N/
AN —_ -
AN
R, M

(neither R{ nor R, is h'ydrogen): |

'N2=(5-methoxy-1-naphthalenesulfonyl)-N-methyl-
N-butyl-L-argininamide, N2-(5,6,7,8-tetrahydro-1-
naphthalenesulfonyl)-N-methyl-N-benzyl-L-arginina-
mide; ' S

(i) R = —@:
4-[N2-(5,6,7,8-tetrahydro-2-naphthalenesulfonyl)-L-
arginyljmorpholine, 4-ethyl-[N?-(5,6,7,8-tetrahydro-1-
4-methyl-
[N2-(5,6,7,8-tetrahydro-1-naphthalenesulfonyl)-l-
arginyl]piperidine, 4-ethyl-1-[N%-(5,6,7,8-tetrahydro-2-
naphthalenesulfonyl)-L-arginyl]piperidine, 4-ethyl-1-
[N2-(1-naphthalenesulfonyl)-L-arginyl]piperidine,  4-
methyl-1-[N2-(1-naphthalenesulfonyl)-L-arginyl]piperi-
dine, 4-ethyl-1-[N2-(2-naphthalenesulfonyl)-L-arginyl]-
piperidine, 4-methyl-1-[N2-(2-naphthalenesulfonyl)-L-
arginyl]piperidine, 4-ethyl-1-[N2-(6methyl-2-naph-
thalenesulfonyl)-L-arginyl]piperidine,4'-ethyl-1-[N2-(7-
methyl-2-naphthalenesulfonyl)-L-arginyl]piperidine,
4-ethyl-1-[N2-(6-dimethylamino-2-naphthalenesul-
fonyl)-L-arginyl]piperidine, 4-methoxy-1-[N2-(7-
methoxy-2-naphthalenesulfonyl)-L-arginyl]piperidine,
4-methoxycarbonyl-1-[N%-(6-methoxy-2-naph-
thalenesulfonyl)-L-arginyl]piperidine, N2-[5,6,7,8-tet-
rahydro-1-naphthalenesulfonyl}-N,N-heptame- -
thyleniminyl-L-argininamide, 2-[N?-(1-naphthalenesul-
fonyl)-L-arginylJisoindoline.

These typical compounds are highly potent in their
antithrombotic activity.

For the preparation of the compounds of this inven-
tion, various methods can be employed depending upon
the particular starting materials and/or intermediates
involved. Successful preparation of these compounds is

possible by way of several synthetic routes which are

outlined below.
(1) Preparation of N2-naphthalenesulfonyl-L-arginine

- esters. -

(a) Esterification of an NZ?-naphthalenesulfonyl-L-
arginine. | |
NZ2-naphthalenesulfonyl-L-arginines, which are the
starting materials for the preparation of NZ2-naph-
thalenesulfonyl-L-arginine esters, are most generally
obtained by reacting L-arginine and a naphthalenesulfo-
nyl halide, in the presence of a base.




The naphthalenesulfonyl-halides to be used are repre-
sented by the general formula R'-SO,X, wherein R’ is

‘the same as in formula (1) and X is a halogen atom such _

as chlorine or bromine. Usually a naphthalenesulfonyl
chloride is preferred.
However, NZ-naphthalenesulfonyl-L-arglnmes may

also be obtained by reacting ornithine, the w-position of
which 1s protected, with a naphthalenesulfonyl halide in

the presence of a base, removing the protective group at
the w-position of the product, and thereafter guanidylat-
ing the Nz-naphthalenesulfonylormthme by conven-

tional procedures.

NZ2-naphthalenesulfonyl-L-arginine esters or acid ad-
dition salts thereof are prepared by esterifying the
above-mentioned N2-naphthalenesulfonyl-L-arginine in
accordance with the processes explained below. |

(i) Esterification by heating an N2-naphthalenesul-
fonyI-L-arglmne and an alcohol.

The reaction rate is low in this method, which is
therefore conducted under high pressure at an elevated
temperature. Care must be exercised, since N2-naph-
thalenesulfonyl-L-arginines are easily decomposed at
high temperatures. |

(ii) Esterification of an Nz-naphthalenesulfonyl-L-
arginine with an alcohol in the presence of an

esterification catalyst.
Suitable esterification catalysts include hydrogen
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halides, such as hydrogen chloride, hydrogen bromide .

or the like; mineral acids such as sulfuric acid, nitric
acid, phosphoric acid, or the like; organic acids, such as
toluenesulfonic acid, benzenesulfonic acid, methanesul-
fonic acid, trifluoromethanesulfonic acid, trifluoroace-
tic acid, cationic ion exchange resins or the like; and
Lewis acids, such as boron trifluoride, aluminum chlo-
-ride, or the like. Strong acids are especially suitable.
A strong acid esterification catalyst adds to an N=-
naphthalenesulfonyl-L-arginine ester to form an acid

-addition salt thereof. Normally, 1 equivalent of the acid

adds to lequivalent of the NZ2-naphthalenesulfonyl-L-
arginine ester, and therefore, lequivalent or more of the
esterification catalyst are preferably used for each
lequivalent of the N2-naphthalenesulfonyl-L-arginine.
Suitable alcohols for the above-mentioned esterifica-
tion include primary, secondary, and tertiary alkyl alco-
hols containing up to 10 carbon atoms, such as metha-
nol, ethanol, propanol, isopropy! alcohol, butanol, tert-
butyl alcohol, pentanol, hexanol, 2-ethylhexanol; aral-
. kyl alcohols containing up to 15 carbon atoms, such as
benzyl alcohol, phenethyl alcohol, 1-phenylethanol,
1-phenyl-1-propanol, or the like; alkenyl alcohols con-
taining up to 10 carbon atoms, such as allyl alcohol,

30

35
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50

crotyl alcohol, methyl vinyl carbinol, or the like; cyclo-

alkyl alcohols containing up to 10 carbon atoms, such as
cyclohexanol, cyclopentanol, or the like; and alkyl alco-
hols containing up to 10 carbon atoms substituted with
an alkoxy group of up to 10 carbon atoms or a halogen,
such as 3-chloro-1-propanol, 2-chloro-1-propanol, 1-
chloro-2-propanol, 2-fluoro-1-ethanol, 2-chloro-1-
ethanol, 4-chloro-1-butanol, 2-methoxyethanol,
ethoxypmpanol or the like. -

An N -naphthalenesulfonyl-L-arglmne reacts with an’

- equimolar amount of an alcohol. However, at least 5
moles of the alcohol per mole of the Nz-naphthalenesul-

fonyl-L-arginine are preferably employed to enhance

-the reaction rate.
The esterification reactlon can be carned out in a

reacton-inert solvent, such as an aromatic hydrocarbon,
e.g., benzene, toluene, xylene, or the like; a chlorinated

3-

3
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hydrocarbon, e.g., carbon tetrachloride, chloroform,
dichloromethane, or the like; a hydrocarbon solvent,
e.g.,-hexane, cyclohexane, or the like; an ether, e.g.,
dioxane, tetrahydrofuran, or the like; or a mixture of

‘these compounds. Especially preferred solvents include

benzene, toluene, xylene, cyclohexane, carbon tetra-

chloride and dichloromethane, which form azeotropic
mixtures with water, and are therefore advantageous

for the esterification reaction, since water formed dur-
ing the reaction can be easily removed, and the reaction
can be carried out advantageously at equilibrium.

- The reaction temperature varies with the alcohol and
the catalyst to be employed. Generally, the temperature
ranges from 0° C to the boiling point of the alcohol or
solvent. The reaction time varies widely with the alco-
hol and catalyst employed and normally ranges from 10
minutes to 15 hours.

After the reaction is completed, the alcohol and/or
solvent is distilled off, and an N%-naphthalenesulfonyl-
L-arginine ester or an acid addition salt thereof is ob-
tained. Normally, 1 equwalent of the acid esterification
catalyst adds to the N -naphthalenesulfonyl-L-argmme
ester.

- The acid addition salt can be easily converted to the
corresponding N2-naphthalenesulfonyl-L-arginine ester
by adjusting the pH of the medium.

The NZ-naphthalenesulfonyl-L-arginine esters and
the acid addition salts thereof can be purified by recrys-
tallization from a combination of solvents, such as ethyl
ether, alcohols, acetone or the like, or reprecipitating by
addition of ether to an alcohol solution of the com-
pounds.

(iii) Esterification of an Nz-naphthaleneSLIIfonyl~L-
arginine with an alcohol and a thionyl halide.

Suitable thionyl halides include thionyl chloride and
thionyl bromide. The NZ2-naphthalenesulfonyl-L-argi-
nine reacts with an equimolar amount of the thionyl
halide. However, it i1s desirable to employ at least 2
moles of the thionyl halide per one mole of the N2-naph-
thalenesulfonyl-L-arginine in order to drive the reac-
tion to completion. During the reaction, the thionyl
halide decomposes to a hydrogen halide and SO, and
the formed hydrogen halide adds to the NZ2-naph-
thalenesulfonyl-L-arginine ester to generally form a
halogeno acid salt of the NZ2-naphthalenesulfonyl-L-
arginine ester.

The other reaction conditions and the procedures for
separation and purificatton of the product are the same
as in process (i) (esterification with an esterification
catalyst).

(iv) Preparation of an Nz-naphthalenesulfonyl-L-
arginine methyl ester.

An NZ-naphthalenesulfonyl-L-arginine methyl ester
can be prepared by the reaction of an ‘NZ2-naph-
thalenesulfonyl-I-arginine with diazomethane; reaction
of an N%-naphthalenesulfonyl-L-arginine with dimethyl
sulfite and tosylsulfonic acid; and reaction of an N--
naphthalenesulfonyl-L-arginine with dimethyl sulfate.

(v) Reaction of an alkali metal salt of an N%-naph-
thalenesulfonyl-L-arginine with an alkyl halide.

Alkyl esters of an N2-naphthalenesuifonyl-L-arginine

" can be prepared by reacting an alkali metal salt of an

NZ-naphthalenesulfonyl-L-arginine and an alkyl halide
in a polar solvent.

In addition, an Nz-naphthalenesulfonyl—L-argmme
may be esterified by other processes, but processes (i1}
and (iil) are generally used.




(b) Reaction of an L-arginine ester with a 'naph'-_

thalenesulfonyl halide. | .

L-arginine esters or acid addition salts thereof, which
are used as the starting materials of N2-naphthalenesul-
fonyl-L-arginine esters or acid addition salts thereof, are
most generally obtained by reacting L-arginine with an
alcohol in the presence of an acid catalyst. When the
esterification is carried out in the presence of an acid
catalyst, an acid addition salt of an L-arginine ester is
usually obtained. - |

The naphthalenesulfonyl halides usable for this pro-
cess has been defined hereinbefore. |

The reaction of an L-arginine ester or an acid addi-
tion salt thereof with a naphthalenesulfonyl halide 1s

normally carried out in the presence of a base. The base
captures the hydrogen halide formed during the reac-

tion and enhances the reaction rate. . |

Suitable bases include organic bases, such as triethyl-
amine, pyridine, or the like; and common inorganic
bases such as sodium hydroxide, potassium hydroxide,
potassium carbonate, or the like. The inorganic bases
are usually used as an aqueous solution.

The base is normally used in an amount at least equiv-

alent to the L-arginine ester. When an acid addition salt
of an L-arginine ester is used as the starting material, an
excess of the base sufficient to convert the L-arginine
ester acid addition salt to the L-arginine ester is desir-
ably used in addition to the amount to be used as the
catalyst. | | o
The naphthalenesulfonyl halide reacts with an equi-
molar amount of an L-arginine ester or an acid addition
salt thereof. The reaction of an L-arginine ester or an
acid addition salt thereof and a naphthalenesulfonyl
halide is usually carried out in a solvent. Suitable sol-
vent include water; chlorinated solvents, such as dichlo-
romethane, chloroform, carbon tetrachloride, and the
like; aromatic hydrocarbons, such as benzene, toluene,
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| . 10 .
amines, such as an alkylamine containing not more than
10 carbon atoms, e.g., methylamine, ethylamine, pro-

‘pylamine, isopropylamine, . butylamine, hexylamine,
“heptylamine and the like; an aralkylamine containing
‘5 not more than 15 carbon atoms, e.g., phenethylamine
‘and the like; a cycloalkylamine containing not more

than 10 carbon .atoms, e.g., cyclopropylamine, cy-

~ clobutylamine, cyclopentylamin€, cyclohexylamine,
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xylene and the like; ethers such as ethyl ether, tetrahy-

drofuran, tetrahydropyran and the like; ketones such as
acetone, methyl ethyl ketone, cyclohexanone and the
like; basic solvents, such as dimethylacetamide, dimeth-
yiformamide, tetramethylurea, N-methylpyrrolidone,
pyridine, quinoline, and the like; or a mixture of two or
more of these solvents. A basic solvent acts as an acid
acceptor, and therefore the addition of the base is un-
necessary when such solvent is used.

The reaction temperature is dependent on the argi-
nine esters and bases to be employed, but is generally
between 0° C and the boiling temperature of the solvent

employed.

4>
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The reaction time varies with the arginine ester and is

‘usually between 10 minutes and 15 hours. _
After the reaction is completed, the produced salt 1s
washed away with water, the solvent is removed by
distillation, and the obtained product is washed with
water and/or the solvent. To the thus obtained NZ-
naphthalenesulfonyl-L-arginine ester, an acid (e.g., hy-
drochloric acid, p-toluenesulfonic acid, or the like) is
added, and the formed acid addition salt of the N*-naph-
thalenesulfonyl-L-arginine ester is isolated. -

33

cyclooctylamine, 4-methylcyclohexylamine, and the
like; an alkylamine containing not more than 10 carbon
atoms substituted with an alkoxy group containing not
more than 10 carbon atoms, e.g., 2-methoxyethylamine,
2-ethoxyethylamine, 3-methoxypropylamine, 3-methox-
ybutylamine, 3-methoxypentylamine and the like; a
cycloalkylalkylamine containing not more than 15 car-
bon atoms, e.g., cyclohexylmethylamine, 2-cyclohex-
ylethylamine, cyclobutylmethylamine, 3-cyclopentyl-
butylamine and the like, and an alkenylamine containing
not more than 10 carbon atoms, e.g., allylamine,
crotylamine, 3-butenylamine and the like.

The amine is preferably used in an amount equivalent
to or greater than the N2-naphthalenesulfonyl-L-argi-
nine ester. The amine is preferably used in excess in
order to enhance the reaction rate and to carry out the
reaction advantageously at equilibrium. The amine is
usually used in an amount 2 to 10 times the molar quan-
tity of the N2-naphthalenesulfonyl-L-arginine ester.
When an acid addition salt of an N?-naphthalenesulfo-

nyl-L-arginine ester is used, the amine is usually con-

verted to an acid addition salt. Therefore, it 1s necessary
to use an amine corresponding to the acid addition salt

of the amine to be formed in excess.

A basic compound may be used as a lcata.lyst. Specifi- -

cally, an alkali metal alkoxide, such as sodium methox-
ide or a tertiary amine, such as pyridine or the like are

preferable. When these catalysts are used, the reaction “
rate is enhanced and therefore the amine can be used in..

a lesser amount and milder reaction conditions are thus

possible. o ' o
If the amine is used in large excess, NZ-naph-

thalenesulfonyl-L-arginine esters or acid addition salts

‘thereof will dissolve in the amine, and therefore the

reaction will proceed without a solvent. However, sol-
vents, such as alcohols, e.g., methanol, ethanol, butanol
and the like; ethers, e.g., ethyl ether, tetrahydrofuran,
tetrahydropyran, dioxane and the like; hydrocarbons,
e.g., benzene, toluene, cyclohexane and the like; haloge-
nated hydrocarbons, e.g., carbon tetrachloride, chloro-
form, dichloromethane and the like; and water can be
used. | | |

The reaction is usually carried out by mixing an N
naphthalenesulfonyl-L-arginine ester or an acid addi-
tion salt thereof with an excess amount of an amine, the
resulting homogeneous solution is allowed to stand at
room temperature. However, the reaction mixture can

~ be heated to a temperature up to the boiling tempera-

(2) Preparation of Nz-naphthalenesulfoﬁyl-L- |

argininamides. - |
(2) Reaction of an N2-naphthalenesulfonyl-L-argine
ester with a primary amine. |

Suitable N2-naphthalenesulfonyl-L-arginine esters or

' the acid addition salts thereof include the methyl ester,
~ ethyl ester, isopropyl ester and the like or the hydro-
‘chlorides thereof. Suitable amines include primary

65

ture of the amine or solvent to enhance the reaction

rate. o | -
The reaction time is dependent on the basicity and

amount of the amine employed, among other factors,

‘but usually ranges from several hours to several days.

After the reaction is completed, the product is col-

lected by filtration, washed with water, and purified by

recrystallization from a suitable solvent, e.g., aqueous
methanol, or the like. If solid product does not form, the
excess amine and/or the solvent is removed by distilla-
tion, and the residue is washed and purified by recrys-

-~ tallization from a suitable solvent.
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(b) Reaction of an L-argmmamlde w1th a naph-

' thalenesulfonyl halide.

An L-argininamide or an acid addition salt thereof
can be obtained by protecting the guanidino groups and
a-amino group of the arginine via nitration, acetylation,
formylation, phthaloylation, trifluoroacetylation, p-
- methoxybenzyloxycarbonylation, benzoylation, ben-
- zyloxycarbonylation, t-butoxycarbonylation or trityla-
tion, then condensing the obtained arginine derivative
with an amine by a conventional method such as the
acid halide method, azide method, mixed anhydride
method, activated ester method, carbodiimide method,
or the like, and thereafter removing the protective
group by the known method. The suitable naph-
thalenesulfonyl halides have already been explained
hereinbefore with respect to the preparatmn of N2
naphthalenesulfonyl-L-arginines. -

The reaction of an L-argininamide or an acid addition
salt thereof and a naphthalenesulfonyl halide is usually

4,125,619
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carried out in the presence of a base. The basic com-

pound captures the hydrogen halide which is formed
during the reaction, and thus promotes the reaction.

Suitable bases include organic bases such as triethyl-
amine, pyridine and the like; or inorganic bases, such as
sodium hydroxide, potassium hydroxide, potassium
carbonate and the like. Inorganic bases are usually used
as an aqueous solution.

The base is used in excess of the amount equivalent to
the L-argmlnamlde When an acid addition salt of an
L-argininamide is used, a base is preferably used in an
amount sufficient to convert the acid addition salt of the
‘L-argininamide to the free L-argininamide in addition
_to the amount of the base to be used as the catalyst.

A naphthalenesulfonyl halide 1s usually reacted with
an equimolar amount of an L-argmmamlde of an acid
addition salt thereof in a solvent. Suitable solvents in-
clude water; chlorinated hydrocarbons such as.dichlo-
romethane, chloroform, carbon tetrachloride and the
like; aromatic hydrocarbons, such as benzene, toluene,
xylene and the like; ethers, such as ethyl ether, tetrahy-
drofuran, dioxane, tetrahydropyran and the like; ke-
~ tones, such as acetone, methyl ethyl ketone, cyclohexa-
none and the like: basic solvents, such as dimethylacet-
amide, dimethylformamide, tetramethylurea, N-methyl-
purrolidone, pyridine, quinoline and the like; or a mix-
ture of two or more of these solvents. A basic solvent
acts as an acid acceptor, and therefore further addition
of the base is not required in these instances.
~ The reaction temperature is dependent on the species
of the L-argininamide and base, but usually between 0°

C and the boiling temperature of the solvent. The reac-
tion time varies with the L-argininamide and 1 Is usually:

between 10 minutes and 15 hours.

After the reaction is completed, the formed salt is
removed by washing with water, solvent is removed by
distillation, and the obtained product is washed with
water and/or the solvent, and the N?-naphthalenesulfo-
nyl-L-argininamide is obtained. The thus obtained N2-
naphthalenesulfonyl-L-argininamide can be isolated in
the form of an acid addition salt thereof by the addition
of an acid (e.g., hydrochloric acid, p-toluenesulfonic
acid, and the like).

(c) Elimination of the NG-substituent from an NGsub-

- stituted-N2-naphthalenesulfonyl- L-argmlnamlde

having the formula (II).
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An N2-naphthalenesulfonyl-L-argininamide is prepared
by eliminating the NC-substituent from an NC-substitut-
ed-N2-naphthalenesulfonyl-L-argininamide having the
above formula (II) by means of acidolysis or hydrogen-

. olysis. In the formula (II), R and R’ are the same as in
the formula (P), X and Y are selected from hydrogen

and protective groups for the guanidino group, and at
least one of them is a protective group. Suitable protec-
tive groups include nitro, tosyl, trityl, or an oxycarbo-
nyl, such as benzyloxycarbonyl, pnitrobenzyloxycarbo-

nyl, p-methoxybenzyloxycarbonyl, tertbutoxycarbonyl

and the like.

The NGC-substituted-N2-naphthalenesulfonyl-L-
argininamides as represented by general formula (II) or
acid addition salts thereof can be obtained by condens-

-ing an NC-substituted N2-substituted arginine (usually

the N2-substituent is a protective group for the amino
group, such as benzyloxycarbonyl, t-butoxycarbonyl,
or the like) and an amine via the azide method, mixed
anhydride method, activated ester method, car-
bodiimido method or the like, selectively removing
only the N2-substituent by means of catalytic hydrogen-
olysis or acidolysis, and reacting the thus obtained NC-
substituted-L-argininamide or an acid addition salt
thereof with a naphthalenesulfonyl halide, as defined in
the above, in the presence of a base in a solvent. Suitable
bases include organic bases, such as triethylamine, pyri-

dine and the like; or inorganic bases, such as sodium

hydroxide, potassium hydroxide, potassium carbonate,
sodium hydrogen carbonate and the like. Inorganic
bases are normally used as an aquecus solution.

The base is preferably used in an amount not less than

- the amount equivalent to the NC-substituted-L-
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- argininamide. When an acid addition salt of an NC-sub-

stituted-L-argininamide is used, the base is preferably
used in an amount sufficient to neutralize the acid addi-
tion salt in addition to the amount to be used as the
catalyst The naphthalenesulfonyl halide is normally
used in an equimolar amount to the NG-substltuted-L-
argininamide.

Suitable solvents include water; chlorinated solvents,
such as dichloromethane, chloroform, carbon tetrachlo-
ride and the like; aromatic hydrocarbons, such as ben-
zene, toluene, xylene and the like; ethers, such as ethyl
ether, tetrahydrofuran, dioxane and the like; ketones,
such as acetone, methyl ethyl ketone, cyclohexanone,
and the like; basic solvents such as dimethylacetamide,
dimethylformamide, tetramethylurea, N-methylpyrroli-

-~ done, pyridine, quinoline, and the like; or a mixture of
two or more of the abovementioned solvents. A basic

solvent acts as an acid acceptor, and therefore further
addition of the base is not required in these instances.
The reaction temperature is dependent on the NC-
substituted-L-argininamide and base, but usually ranges
from -10° C to the boiling temperature of the solvent.
The reaction time varies with the species of the NC-
substltuted-L-arglmnamlde and base, and the reaction
temperature, and 1s usually from 5 minutes to 24 hours.
After the reaction is completed, the solvent and base
are distilled off, the formed salt is removed by washing
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with water, and the NC-substituted-N?-naphthalenesul-
fonylL-argininamide is purified by recrystallizing or

reprecipitating from a suitable solvent. The reaction
product may also be separated and purified by means of
chromatography. Suitable elutants include chlorinated
solvenis, such as chloroform, dichloromethane and the
like; a chiorinated solvent containing alcohol and the
itke. |

As explained above, the N2-naphthalenesulfonyl-L-
argininamide represented by general formula (II) or an
acid addition salt thereof is obtained from the N¥-sub-
stituted-N2-naphthalenesulfonyl-L-argininamide by re-
moving the NC-substituent, which is a protective group
for the gnanidino group of the amide, via hydrogenoly-
sis or acidolysis.

Suitable acids for the acidolysis include hydrogen .

halides, such as hydrogen chloride, hydrogen bromide,
hydrogen fluoride; and organic acids, such as trifluoro-
acetic acid, irifluoromethanesulfonic acid, formic acid,
acetic acid, and the like.

The acidolysis is preferably carried out by treating
the NC-substituted-N2-naphthalenesulfonyl-L-arginina-
mide or the acid addition salt thereof with any of the
ahove-mentioned acids without a solvent or in a sol-
vent, such as an alcohol, e.g., methanol, ethanol and the
like; and ether, e.g., tetrahydrofuran, dioxane, anisole
and the like: an organic acid, e.g., acetic acid and the
like: or an ester, e.g., ethyl acetate and the like, at a
temperature between -10° C and + 100° C, preferably at
room temperature. The time required for the acidolysis
varies with the acid and solvent, the protective NY-sub-
stituent, and the temperature of treatment, and is from
30 minutes to 24 hours.

After the decomposition is completed, the N2-naph-
thalenesulfonyl-L-argininamide or an acid addition salt
thereof is obtained by removing the solvent and the
excess acid or adding to the reaction mixture an inert
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solvent, such as ethyl ether, petroleum ether, a hydro-
carbon solvent, or the like so as to form a precipitate

and collecting the precipitate. An excess of the acid is
usually used, and therefore the N%-naphthalenesulfonyl-
1-argininamide which is obtained by removing the
protective group is in the form of an acid addition salt.
This salt can be easily converted to a free amide by
neutraiization. |
Hydrogenolysis can be carried out according to any
of the general procedures of reductive hydrogenation,
although catalytic hydrogenation is most advantageous.
Catalytic hydrogenation is carried out in the presence
of a hydrogenactivating catalyst in a hydrogen atomos-
phere. Suitable hydrogen-activating catalyst include
Raney nickel, palladium, platinum and the like. Suitable
solvents include alcohols, such as methanol, ethanol and
the like; ethers, such as dioxane, tetrahydrofuran and
the like; organic acids,. such as acetic acid, propionic
acid and the like; or a mixture of two or more of the
above-mentioned solvents. |
The reaction temperature is dependent on the protec-
tive group for the guanidino group and the activity of

the employed catalyst, and is usually between 0° C and 60

the boiling temperature of the solvent. The hydrogen
pressure is dependent on the reaction temperature and
activity of the catalyst. Atmospheric pressure 1s suffi-
cient for the reaction, although higher pressure may be
employed. The reaction time is dependent on the activ-
ity of the catalyst, the reaction temperature, the hydro-
gen pressure and the like and is usually from 2 hours to

120 hours.
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After the hydrogenolysis is finished, the catalyst is
removed by filtration, the solvent is removed by distilla-
tion, and the N2-naphthalenesulfonyl-L-argininamide or

the acid addition salt thereof is obtained. The acid addi-

tion salt is easily converted to the free NZ-naphy-
thalenesulfonyl-L-argininamide by neutralization. |
The thus obtained NZ2-naphthalenesulfonyl-L-
argininamide or the acid addition salt thereof is purified
by recrystallization from a solvent which is a mixture of
two or more of the following: water, ethyl ether, al-

chohols, acetone, or the like, or by reprecipitation by

addition of ethyl ether to an alcohol solution of the
compound. = o |
" (d) Reaction of an N2-naphthalenesulfonyl-L-arginyl
halide and an amine. |
An NZ2-naphthalenesulfonyl-L-argininamide is pre-
pared by reaction of a corresponding N2-naph-
thalenesulfonyl-L-arginyl halide and an amine. The
NZ2-naphthalenesulfonylL-arginyl halide is prepared by
reacting a corresponding N2-naphthalenesulfonyl-L-
arginine with a halogenating agent such as thionyl chlo-
ride, phosphorus oxychloride, phosphorus trichloride,
phosphorus pentachloride, phosphorus tribromide, etc.
Although the halogenation proceeds without solvent,
an inert solvent such as chlorinated hydrocarbons, e.g.,
chloroform, dichloromethane, etc., ethers, e.g., tetrahy-
drofuran, dioxane, etc., may preferably be used.
Usually the halogenating agent is used at least in an
equimolar amount to the N2-naphthalenesulfonyl-L.-
arginine. o |
The amount of the solvent to be used is not critical. .
But it is suitable to-use a solvent in an amount 5 - 100
times the weight of the N“-naphthalenesulfonyl-L-argi-
nine. - ) |
- The preferred reaction temperature-is in the range of’
from —10° C to room temperature. The reaction time
varies with the halogenating agent and reaction temper-
ature, and usually is from 15 minutes to 5 hours.
Amidation proceeds without solvent, but the use of a
solvent such as dimethylformamide, and halogenated
solvent (chloroform, dichloromethane, etc.), gives bet-

_ ter results. Usually the amine is used at least in an equi-

molar amount to the N2-naphthalenesulfonyl-L-arginyl

halide. - | o :
The amount of the solvent to be used is not critical,

but is usually about 5 - 100 times by weight the amount

of the N2-naphthalenesulfonyl-L-arginyl halide.

The preferred reaction temperature is in the range of’
from —10° C to room temperature. The reaction time
depends on the species of the amine and usually is from
5 minutes to 10 hours.. - |

(c) Guanidylation of an N?-naphthalenesulfonyl-L-

ornithinamide or an acid addition salt thereof.

An N2-naphthalenesuifonyl-L-argininamide or an -
acid addition salt thereof is prepared by guanidylating a
corresponding ~ N2-naphthalenesulfonyl-L-ornithina-
mide or an acid addition szalt thereof. The guanidylation
is performed by using ordinary guanidylating agents
such as an O-alkylisourea, an S-alkylisothiourea, 1-gua-
nyl-3,5-dimethylpyrazole, carbodiimide, etc., and O-
alkylisourea and S-alkylisothiourea are especially pre-
ferred guanidylating agents. - - -

The reaction of the N%-naphthalenesulfonyl-L-orni-
thinamide or its acid addition salt -with an O-
alkylisourea or an S-alkylisothiourea is carried out usu-
ally in the presence of a base. The bases to be used

* include organic bases such as triethylamine, pyridine,

etc.; common inorganic bases such as sodium hydrox-



. 15 |
ide, potassium hydroxide, potassium carbonate, etc.
Inorganic bases are usually used in the form of an aque-
ous solution. .

The base is used in an amount of 0.01 to 0.1 equwalent
to the N2-naphthalenesulfonyl-L-ornithinamide. When
an acid addition salt of an N2-naphthalenesuifonyl-L-
ornithinamide is used as the starting material, it is neces-
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sary to use a base in an amount sufficient to neutrahze |

the acid addition salt.

The O-alkylisourea or S-alkylisothiourea is usually
used in the equimolar amount.

‘Generally, the reaction of an NZ2-naphthalenesulfo-
nyl-L-ornithinamide or an acid addition salt thereof
with an O-alkylisourea or an S-alkylisothiourea is con-
ducted in a solvent.

The preferred solvents include: water; alcohols such
as methanol, ethanol, propanol, etc.,; ethers such -as
tetrahydrofuran, dioxane, tetrahydropyran, etc.; ke-
tones such as acetone, methyl ethyl ketone, etc.; basic
solvents such as dimethylacetamide, dimethylformam-
ide, etc.; and mixtures of any two or more of them.

The reaction temperature varies with the N2-naph-
thalenesulfonyl-L-ornithinamide and base, and usually
is between 0° C and the boiling temperature of the sol-
vent.

The reaction time varies with the Nz-naphthalenesul-
fonyl-L-ornithinamide, base, solvent and the employed
reaction temperature, and usually 1s in the range of from
30 minutes to 50 hours.

After the reaction is completed, the solvent is dis-
tilled off and the excess base and the formed salt are
removed by washing with water.

The NZ2-naphthalenesulfonyl-L-argininamide is ob-
tained by purifying the product by column chromatog-
raphy with silica gel.

The thus obtained N2-naphthalenesulfonyl-L-
argininamide may be treated with ether and an acid
such as hydrochloric acid, p-toluenesulfonic acid, etc.
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to isolate the acid addition -salt of the Nz-naph- |

thalenesulfonyl-L-argininamide. N2-naphthalenesulfo-
nyl-L-arginine esters and amides of this invention hav-
ing the formula (1) form acid addition salts with any of
a variety of inorganic and organic acids. The product of
the reactions described above can be isolated as the free
base or as the acid addition sait. In addition, the product
can be obtained as pharmaceutically acceptable acid
addition salts by reacting one of the free bases with an
acid, such as hydrochloric, hydrobromic, hydroiodic,
nitric, sulfuric, phosphoric, acetic, citric, maleic, suc-
cinic, lactic, tartaric, gluconic, benzoic, methanesul-
fonic, ethanesulfonic, benzensulfonic, p-toluenesulfonic
acid or the like.

As stated above, Nz-naphthalenesulfonyl-L-argmme
esters and amides, and acid addition salts thereof of this
invention are characterized by highly specific inhibi-
tory activity in mammals against thrombin, and there-
fore these compounds are useful in the determination of
thrombin in blood as diagnostic reagents, and/or for the
medical control or prevention of thrombosis. |

The antithrombotic acitivities of the N2-naph-
thalenesulfonyl-L-arginine derivatives of this invention
were compared with those of a known antithrombotic
agent, [N%-(p-tolylsulfonyl)-L-arginine methyl ester],
by determining the fibrinogen coagulation time. The
measurement of the fibrinogen coagulation time was
conducted as follows: .

An 0.8 ml aliquot of a fibrinogen solution, which had
been prepared by dissolving 150 mg of bovine fibrino-
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gen (Cohn fraction 1) supplied by Armour Inc. in 40 ml
of a borate saline buffer (pH 7.4), was mixed with 0.1 ml
of a borate saline buffer, pH 7.4, (control) or a sample
solution in the same buffer, and 0.1 ml of a thrombin
solution (5 units/ml) supplied by Mochida Pharmaceuti-
cal Co., Ltd. was added to the solutions in an ice bath.
Immediately after mixing, the reaction mixture was
transferred from the ice bath to a bath maintained at 25°
C. Coagulation times were taken as the period between
the time of transference to the 25° C bath and the time
of the first appearance of fibrin threads. In the cases
where no drug samples were added, the coagulation
time was 50 - 55 seconds.

The experimental results are summarized in Table 1.
The term “concentration required to prolong the coag-
ulation time by a factor of two” is the concentration of
an active ingredient required to prolong the normal
coagulation time 50 - 55 seconds to 100 — 110 seconds.

The concentration required to prolong the coagula-
tion time by a factor of two for the known antithrom-
botic agent, NZ2.(p-tolylsuofonyl)-L-arginine methyl
ester, was 100 uM.

The inhibitors are shown in Table 1 by indicating R
and R’ 1n the general formula (11) and the added acid.

When a solution containing an N2-naphthalenesulfo-
nyl-L-arginine derivative of this invention was adminis-
tered intravenously into animal bodies, the high anti-
thrombotic activity in the circulating blood was main-
tained for from one to three hours. The halflife for
decay of the antithrombotic compounds of this inven-
tion in circulating blood was shown to be approxi-
mately 30 minutes; the physiological conditions of the
host animals (rat, rabbit, dog and chimpanzee) were
well maintained. The experimental decrease of fibrino-
gen 1n animals caused by infusion of thrombin was satis-
factorily controlled by simultaneous infusion of the
compounds of this invention.

The acute toxicity values (LDsy) determined 24 hours
after oral administration of substances of formula (1) in
mice (male, 20 g) range from about 1,000 to 10,000
milligrams per kilogram of body weight. Representative
LDsg values, for example, for 4-[N2-(5,6,7,8-tetrahydro-
2-naphthalenesulfonyl)-L-arginylJmorpholine, 4-meth-
yl-1-[N2-(7-methoxy-2-naphthalenesulfonyl)-L-
arginyl)]piperidine, and 4-methoxy-1-[N2-(7-methoxy-
2-naphthalenesulfonyl)-L-arginyl]piperidine are 3000,
3000, > 3000 milligrams per kilogram, respectively.

The therapeutic agents of this invention may be ad-
ministered to mammals, including humans, alone or in
combination with pharmaceutically acceptable carriers,
the proportion of which is determined by the solubility
and chemical nature of the compound, chosen route of
administration and standard pharmaceutical practice.
For example the compounds may be injected parenter-
ally, that is, intramuscularly, intravenously or subcuta-
neously. For parenteral administration, the compounds
may be used in the form of sterile solutions containing
other solutes, for examples, sufficient saline or glucose
to make the solution isotonic. The compounds may be
administered orally in the form of tablets, capsules, or
granules containing suitable excipients such as starch,
lactose, white sugar and the like. The compounds may
be administered sublingually in the form of troches or
lozenges 1n which each active ingredient is mixed with
sugar or corn syrups, flavoring agents and dyes, and
then dehydrated sufficiently to make the mixture suit-
able for pressing into solid form. The compounds may
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be administered orally in the form of solutions which
may contain coloring and flavoring agents. =~

Physicians will determine the dosage of the present
therapeutic agents which will be most suitable, and
dosages vary with the mode of administration and the
particular compound chosen. In addition, the dosage
will vary with the particular patient under treatment.

When the composition is administered orally, a larger
quantity of the active agent will be required to produce
the same effect as caused with a smaller quantity given
parenterally. The therapeutic dosage is generally 10 -
50 mg/kg of active ingredient parenterally, 10 - 500
mg/kg orally per day. | " | .

A number of amino acid t-butyl esters used as starring
materials in the prepareation of the herein claimed com-
pounds have not previously been reported in the chemi-
cal literature. However, such compounds are easily
prepared from conventional procedures such as in
taught by A. J. Speziale et al J. Organic Chemistry 25
731 (1960).

Having generally described the invention, a more
complete understanding of the synthetic processes for
the compounds of this invention can be obtained by
reference to the following specific examples, which are
included for purposes of illustration only and are not
intended to be limiting unless otherwise specified.

EXAMPLE 1

To an ice-cooled suspension of 1.0 gram of X2-(2-
naphthalenesulfonyl)-L-arginine in 15 ml of methanol
was added dropwise 0.5 ml of thionyl chloride with
vigorous stirring. After being allowed to stand for 2
hours at room temperature, the reaction mixture was
refluxed for 2 hours, and was evaporated to dryness
(syrup). Treatment of the residual syrup with cold ethyl
ether gave crude crystals. After recrystallization from
methanol-ethyl ether, colorless N2-(2-naphthalenesul-

fonyl)-L-arginine methyl ester hydrochloride was ob-

tained in 90% yield; mp. 183° — 186" C.

Elemental analysis (as CI7H2%:04N4S . HCI) N

Calculated: 49.21 5.59 13.50

Found: | 49.35 5.61 13.21
EXAMPLE 2

A 3.0 gram amount of 4-[NC-nitro-N2-(5,6,7,8-tet-
rahydro-2-naphthalenesulfonyl)-L-arginyljmorpholine
was dissolved in 50 ml of ethanol and 5 ml of acetic
acid. A 0.5 g amount of palladium-black was added and
the mixture was shaken in a stream of hydrogen for 100
hours at room temperature. After filtering off the cata-
lyst, the filtrate was evaporated to give a viscous -oily
product. Reprecipitation from methanolethyl ether
gave 4-[N2-(5,6,7,8-tetrahydro-2-naphthalenesulfonyl)-
L-arginylJmorpholine acetate in a powder form in 73%
yield.

Elemental analysis (as C20H3104N5$ . CH;COOH)
| C H N
Calculated: 53.10 7.09 14.08
Found: 53.28 7.09 14.00
EXAMPLE 3
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 Calculated: . -

A 1.0 gram amount of 4-ethyl-1-[NC, NG-'dibeniylox-

ycarbonyl-N2-(5,6,7,8-tetrahydro-1-naphthalenesul-

Elemental analysis (as Cy3H3703NsS . CH;COOH)
SR - .. C ~ H

| 18
fonyl)-L-arginyl]piperidine was- dissolved in a mixture
of 50 ml of ethanol and 5 ml of acetic acid. An 0.5 g
amount of palladium-black was added to the mixture,
which was then shaken in a stream of hydrogen for 10
hours at room temperature. After filtering off the cata-
lyst, the filtrate was evaporated to give a viscous oily
product. Reprecipitation from ethanolethyl ether gave
b (4-ethyl-1-{N%(5,6,7,8-tetrahydro-1-naphthalenesul-
fonyl)-L-arginyl]piperidine acetate in a powder form in
4% yield. = o '

s "~ N
Calculated: 57.3 789 13.37
Found: 56.98 7.89 13.28
EXAMPLE 4
A 10 gram amount of 4-methyl-1-[NC-nitro-N2-

(5,6,7,8-tetrahydro-1-naphthalenesulfonyl)-L-arginyl]-
piperidine was dissolved in a mixture of 0.44 g of anisole
and 10 ml of hydrogen fluoride, and the mixture was
stirred for 30 minutes in an ice-bath. The hydrogen
fluoride was evaporated in vacuo to afford an oily prod-
ucts, which was washed well with 100 ml of dry ethyl
ether to remove the hydrogen fluoride. Reprecipitation
from methanol-ethyl ether gave 4-methyl-1-[N2.
(5,6,7,8-tetrahydro-1-naphthalenesulfonyl)-L-arginyl}-
piperidine hydrofluoride in a powder form in 78%
yield. |

Elemental analysis (as Cy;H3503N5S . HF)
| C

| | H N
Calculated: 56.26 7.73 14.91
Found: | 55.89 7.70 14.90

EXAMPLE 5§

To a solution of 1.00 gram of 4-(N2-1-naphthalenesul-

fonyl-L-ornithyl)morpholine in 30 ml of 30% aqueous

methanol- was added 1.30 ml of 2N NaOH and 0.25
gram of O-methylisourea hydrochloride. After having

‘being stirred for 15 hours at 40° C, the reaction mixture

was evaporated to dryness. The residual material was
extracted with 40 ml of chloroform and washed with 10
ml of water. The chloroform layer was dried over anhy-
drous CaCl,. After removal of the solvent, the residue
was redissolved in 20 ml of chloroform, and adsorbed
onto 50 g of Wakogel C-200 which was packed in a 50
cm X 3 cm column. The column was eluted with chlo-
roform-methanol (V/V = 9/1).

After the solvent removal under reduced pressure,
the residue was dissolved in 30 ml of chloroform-acetic
acid (V/V = 19/1). The addition of dry ethyl ether
produces an oily deposit, which was washed several
times with dry ethyl ether. The obtained solid sub-
stance, 4-[N2-(1-naphthalenesulfonyl)-L-arginyl]mor-
pholine, was finely pulverized, collected, and dried in
vacuo over phosphorus pentoxide, in 23% yield.

Elementary analysis (as CygH;7N504S . CH3;COOH)
| C H

14.19
14.11

6.33
6.31

53.54

Found: 5321
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EXAMPLE 6 -

A 1.0 gram amount of NZ-(lfnaphthaienesulfonyl)-L-
arginine methyl ester hydrochloride was dissolved in 2

20
CHCl;. A small amount of the undissolved material was

filtered and the solution was dried over anhydrous Na,_
SO4. To the stirred solution was added 20 ml of ether

containing 0.5 gram of acetic acid to precipitate 4-ethyl-

ml of methoxyethylamine with vigorous agitation. 5 1-[N2-(1-naphthalenesulfonyl)-L-arginyl]piperidine ace-
After the resulting solution was allowed to stand at tate, which was purified by reprecipitation from a me-
room temperature for 2 days, the methoxyethylamine thanol-ethyl ether mixture in 70% yield.
was removed in vacuo and the residual syrup was
washed well with 5 ml of water to obtain a powdery : - '
. ~ e e H3303NsS .
product. And then this powder was dissolved in mini- 10 Elemental analysis (as C23 S CH3C§ OF) N
mum volume of acetic acid. To this solution ethyl ether ;. .1ated: 5759 713 1260
was added to precipitate the viscous oily product. Re- =~ Found: 57.37 7.28 14.69
precipitation from ethanol-ethyl ether gave N>-(1-naph- "
thalenesulfonyl)-N-butyl-L-argininamide acetate in a
powder form in 77% yield. 15 EXAMPLE 8
A mixture of 1.0 gram of N2-(5-nitro-1-naph-
Elemental analysis (as Cy9H7704N5S . CZH4c})12) thalenesulfonyl)-L-arginine, 1.0 gram of p-toluenesul-
C N fonic acid monohydrate in 5 ml of n-butyl alcohol and
Calculated: 52.37 6.49 14.54 30 ml of benzene was refluxed for 5 hours, removing
Found: )2.18 6.21 14.50 20 water by azeotropic distillation. After the solvent was
removed by distillation, 100 ml of ethyl ether was added
o to the residue, giving a crystalline mass of N2-(5-nitro-1-
EXAMPLE 7 naphthalenesulfonyl)-L-arginine butyl ester p-toluene-
To a mixture of 1.0 gram of 4-ethyl-1-(L-arginyl)- )5 sulfonate in 95% yield; mp. 94° - 95° C.
piperidine and 0.61 gram of K;COj in 10 ml of waier |
was added dropwise a solution of 1.0 gram of 1-naph- _
. . ‘ El tal anal C OcNsS . CsHgO4S
thalenesulfonyl chloride in 30 ml of dioxane with vigor- emental analysis (as ZOHZE 6775 M8 ) N
ous stirring for a period of over 30 minutes while main- ;. 1ated: 50,05 553 10.98
taining the temperature at 0° C. The reaction mixture 30 Found: 50.86 563 10.02
was stirred for an additional 5 hours and the formed
precipitate was removed by filtration. The solvent was
evaporated, and to the residue was added 50 ml of
' TABLE I
Concen-
tration
required to
Pre- prolong
HN H para- Elemental the
N | tion analysis coagulation
C—N—(CH,);—CHCOR pro- Upper: time by a
/ | cess Property Calculated factor
H,>N - HN—SO;—R’ Addition (Ex. orm.p Lower: Found of two
No. R R' moiety No.) (°C) C H N (M
] HF 4 § 57.59 7.15 14.60 1.0
57.37 7.28 14.69
y CH;COOH 7 " 57.01 6.98 13.85 4.0
.- 56.92 6.79 14.01
3 " 2 57.01 698 13.85 10
56.89 6.69 14.00
4 o 5 o 53.54 6.33 14.19 20
5321 6.31 14.11
5 HF 4 i 59.36 5.81 14.42
| 59.20 5.59 14.71
—N
6 HF 4  Powder 57.59 7.15 14.60 1.0
| ~ 57.39 7.00 14.89
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TABLE I-continued
Concen-
tration
required to
| Pre- ﬂ prolong
HN H | para- - Elemental the
N | tion analysis coagulation
C—N—(CH,);—CHCOR pro- | Upper: time by a
/ | cess Property Calculated factor
H,>N . HN—SO,—R’ Addition (Ex. orm.p Lower: Found of two
R R’ | moiety No.) (¢ C) C H N M)
" ~ CHCOOH 7 " 57.01 698 13.85 4.5
- | 56.81 6.81 13.99
N CH,
| v g 7 " 5701 698 13.85 20
| 56.71 6.71 14.02
—N | |
4 o " 2 4 53.63 6.33 14.19 20
/ \ N 5329 631 14.02
—N O
CH; " HF 4 " 55.61 7.11 1544 50
/ | | 55.61 7.29 15.80
—N
N\
CH,CH,CH,CHj;
HF 4 o 57.12 6.59 16.60 6.0
| : 56.82 6.29 16.26
—N C,Hs
CN | -
" | CH;COOH 2 '’ 58.51 7.37 13.12 0.5 -
\“\ - 5821 7.17 13.51
| | CH3 | -
Z CH;COOH 7 4 5419 6.55 12.64 2.0
| | 53.89 6.51 12.73
o c - -
14 o | B 7 o 58.51 7.37 13.12 1.0
- | 58.43 7.09 13.42
15 ' ' 2 o 58.51 7.37 13.12 04
58.29 7.36 13.07
16 o HF 4 " 52.65 6.34 1602 1.0
5229 6.20 16.31
17 " - CH,COOH 2 " 59.21 7.55 1279 0.7
59.00 7.31 1248 .
18 " " 7 " 59.87 7.72 1247
59.70 7.71 1240
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TABLE I-continued
| Concen-
tration
required to
| Pre- prolong
HN H | para- Elemental the
N\ | tion analysis _coagulation
C—N=—(CH;,);—CHCOR _, pro- Upper: time by a
/S ] cess Property Calculated factor
H;N HN=—S8O—R’ Addition (Ex. orm.p Lower: Found of two
R’ moiety No.) (C O C H N (uM)
19 H o 6 o 52.37 649 14.54
/ 52.18 6.21 14.50
—N
N\ +
CH,CH,0OCHj;
20 H ! 6 " 55.09 6.94 14.60 5.0
/ | 54.00 6.78 14.41
N\
CH,CH,CH,CHj
21 CH ! 7 o 53.61 6.56 13.03
/7 CHs 53.54 6.28 13.28
\
CH,CH,COOCH;
22 " " 2 " 55.40 6.62 1243
55.21 6.43 12.28
—N COOCH;
23 | ! 7 ! 59.21 7.55 12.79
59.10 7.38 12.66
—N
24 HF 4 '’ 52.15 625 1448
/ \ 51.98 6.20 14.29
—N S |
) CH; |
25 ' | 2CH;COOH 2 ' 53.77 6.94 14.47
/ \ 53.89 6.71 14.29
—N N—CH;
26 ! CH;COOH 2 ' .54.73 6.61 15.32
/ \ 54.51 6.41 15.09
—N N—COCH
27 ! 2 o - 58.73 7.01 13.17 16
58.43 7.21 13.00
28 " 2 " 53.10 7.09 14.08 7.5
/ \ 53.28 7.09 14.00
—N O |
29 o 3 o 57.33 7.89 13.37 0.5
56.98 7.89 13.28
-—N CH,CHj;
30 " HF 4 o 56.26 7.73 1491 1.0
| 55.89 7.70 14.90
—N CH;
31 HF 4 ' 57.11 792 1448 0.7
56.89 7.89 14.25
-=N CH2CH3
32 . CHyCOOH 2 o 56.56 7.71 13.74 0.6
_- 56.38 7.69 13.54
~=N CH;
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TABLE I-continued .
Concen-
tration
required to
- Pre- -’ prolong
HN H para- Elemental the
N | ' 3 tion analysis coagulation
C=—N—(CH,);—CHCOR pro- Upper: time by a
/ | cess Property Calculated factor
H,oN HN—SO,—R’ Addition (Ex. orm.p Lower: Found of two
No. R | R’ moiety No) (O C H N (M)
33 CH; - HF 4 v 55.12 7.93 1531 50
| 55.03 792 15.28
—N~—CH,CH,CH,CHj; |
¥ o " " 4 ' 58.63 697 1425 20
i 3 5843 6.59 14.00
—N"'CHz
35 H " 4 : 54.15 7.73 1579 5
| | 54.11 7.72 15.61
—N—CH,CH,CH,CHj3
36 H - CH3;COOH 2 " 51.94 7.27 1442
| 51.83 7.25 14.29
—N""CH2CH20CH3 '
37 H " 2 ; 51.44 6.87 13.64
| 51.28 6.77 13.51
—N—CH,CH,COOCH;3;
38 2HF 4 N 5140 740 17.13
/ \ 5098 7.35 17.03
—N N—CH,
39 CH;COOH 2 N 5423 7.10 12.65
54.21 7.00 12.3t
—N COOCH;
40 HF 4 "’ 57.11 792 1448
57.08 7.82 14.39
-—N |
41 O | " 4 o 55.50 7.29 14.07
T | 55.31 7.29 14.11
—N C—CH;
42 - ' 4 "’ 58.87 6.59 14.31
| - 58.71 648 1431
43 ' CH;COOH 2 ’ 57.33 7.89 13.37
II'I 57.20 7.88 13.28
-N_CHZ
44 S " 2 " 54.83 7.48 13.32
' ' 54.59 7.48 13.08
—N OCH;
45 o " 2 51.44 687 13.64
| 51.09 13.61
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TABLE I-continued
Concen-
tration
required to
Pre- prolong
HN H para- Elemental the
N | tion analysis coagulation
C—N—(CH;);—CHCOR pro- Upper: time by a
/ | cess Property Calculated factor
H>N | HN—SO,—R’ Addition (Ex. orm.p Lower: Found of two
No. R - R’ moiety No) (O C H N (EpM)
46 0 ' 2 ’ 53.51 7.11 15.60
/ \_ / | 5343 7.10 15.55
—N N—C
\
\___/ OH;
47 —OCH; HCI 1 " 49.21 5.59 13.50 520
| 49.10 5.29 13.34
48 —0CH_~, ' 1 - 183-186 49.21 5.59 13.50 130
\“ | 49.35 5.61 13.21
49 —0-n-C4Hq o 8 94-95  50.95 5.53 1098 35
| 50.86 5.63 11.02
NO,

50 =-O-n-C3H- p-toluene- 8 90-93 50.07 5.33 11.23 50
sulfonic - 30.13 5.35 11.29
acid -

. NO, - :
51 —0O-n-C4Hg | " 8 127-130  56.10 6.49 9.03 2.5
\“\ 56.00 6.39 9.12
| C,Hs
52 ! " 8 Powder 57.56 6.54 8.66
5749 6.61 8.71
—Q0O
53 =—OCH,CH=CHCH; . ' 8 118-120 56.29 6.14 9.05
56.30 6.08 9.02
54 —0-n-CyHq " 8 Powder 51.70 5.62 894 4.0

Cl

51.66 5.59 8.93

What is claimed as new and intended to be covered

by letters patent is:
1. N2-naphthalenesulfonyl-L-arginine esters and am-

ides having the formula

HN H

N
/C-—N—CHZCHZCHZ(I:HCOR
H,N HNS|02
Rl‘

or the acid addition salts thereof with a pharmaceuti-
cally acceptable acid wherein R is selected from the

class consisting of (1) alkoxy, alkenyloxy, alkynyloxy 65

and cycloalkoxy, respectively containing not more than
10 carbon atoms, aralkyloxy of not more than 15 carbon
atoms, tetrahydrofurfuryloxy, and alkoxy of not more
than 10 carbon atoms substituted with an alkoxy group

of not more than 10 carbon atoms, halogen or nitro; (2)

whereln R is selected from the class consisting of alke-
nyl of not more than 10 carbon atoms, and substituted
alkyl containing not more than 20 carbon atoms
wherein said substituent is a member selected from the
class consisting of alkoxy, alkoxycarbonyl, arylcarbam-
oyl, acyl, acyloxy, N,N-polymethylenecarbamoyl and
carboxy; and Rj 1s selected from the class consisting of
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hydrogen, alkyl and alkenyl, respectively containing
not more than 10 carbon atoms; and substituted alkyl
containing not more than 20 carbon atoms wherein said
substituent is a member selected from the class consist-
ing of alkoxy, alkoxycarbonyl, arylcarbamoyl, acyl,
acyloxy, N N-polymethylenecarbamoyl and carboxy;

and (3)

()

R\
wherein Z is a divalent group cdntaining_ up to 20 car-
bon atoms, which consists of more than one group se-
lected from the class consisting of methylene —CHj)—,
mono-substituted methylene

- 10

15

flls
. ] C_

|

H

20

wherein R is selected from the class consisting of alkyl,
acyl, alkoxy and alkoxycarbonyl, respectively contain-
ing not more than 10 carbon atoms, and carbamoyl; and
disubstituted methylene |

25

¢
— G _ _ 30

I
" R

wherein R4 and R are alkyl groups of not more than 10

carbon atoms, cycloa]kylene of not more than 10 carbon 35

4,125,619

than 20 carbon atoms,

* wherein R, is selected from the class consisting of alke-

nyl of not more than 10 carbon atoms and substituted
alkyl containing not more than 20 carbon atoms
wherein said substituent is a member selected from the
class consisting of alkoxy, alkoxycarbonyl and acyl; R;
is selected from the class consisting of hydrogen, alkyl
and alkenyl, respectively containing not more than 10
carbon atoms, and substituted alkyl containing not more
wherein said substituent is a
member selected from the class consisting of alkoxy,
alkoxy carbonyl and acyl, with the proviso that R; 1s
hydrogen or methyl when R is alkoxycarbonylalkyl.
4. The compounds of claim 1, wherein R 1s

/(CHZ)H \
—N - Z'
\' (CHZ)m /

wherein Z' is selected from the group consisting of
monosubstituted methylene

wherein R is an acyl group of not more than 10 carbon

- atoms cycloalkylene of not more than 10 carbon atoms,

atoms, phenylene

O

I
—C..-

and carbonyl
45

with the proviso that Z is not polymethylene of 3-10
carbon atoms or polymethylene of 3-10 carbon atoms
substituted by one or two alkyl groups of not more than
10 carbon atoms and R’ is a member selected from the
class consisting of 5,6,7,8-tetrahydro-1-naphthyl,
5,6,7,8-tetrahydro-2-naphthy], 1-naphthyl, 2-naphthyl,
1-naphthyl substituted with one member selected from
the class coasisting of halogen, nitro, cyano, hydroxy,
alkyl containing not more than 10 carbon atoms, 2-
naphthyl substituted with one member selected from
the class consisting of halogen, nitro, cyano, hydroxy,
alkyl containing not more than 10 carbon atoms.

2. The compound of claim 1, wherein R is selected
from the class consisting of alkoxy, aralkoxy, al-
kenyloxy, alkynyloxy, alkoxyalkoxy and halogenated
alkoxy, respectively containing not more than 10 car-
bon atoms.

3. The compound of claim 1, whereln R is

50

55

65

and phenylene

and n plus m is an integer from 1 to 10.

5. The compounds of claim 1, wherein R 1s a member
selected from the class consisting of alkoxy, alkenyloxy,
cycloalkoxy, halogenated alkoxy, respectively contain-
ing not more than 10 carbon atoms; aralkyloxy, of not
more than 15 carbon atoms, and alkoxy of not more

than 10 carbon atoms substituted with alkoxy of not

more than 10 carbon atoms; and R’ is a member selected
from the class consisting of §,6,7,8-tetrahydro-1-napht-
hyl, 5,6,7,8-tetrahydro-2-naphthyl, 1-naphthyl, 2-napht-
hyl, I-naphthyl substituted with one member selected
from the class consisting of halogen, nitro, cyano, hy-
droxy, alkyl containing not more than 10 carbon atoms.

6. The compounds of claim 1, wherein R is a member
selected from the class consisting of alkoxy of 1-8 car-
bon atoms, aralkyloxy of 7-9 carbon atoms, alkenyloxy
of 3-6 carbon atoms, cyclohexyloxy, w-alkoxyalkoxy of
2-6 carbon atoms, and w-chloroalkoxy of 2-6 carbon
atoms; and R’ is a group selected from the class consist-
ing of 5,6,7,8-tetrahydro-1-naphthyl, 5,6,7,8-tetrahydro-
2-naphthyl, 1-naphthyl, 2-naphthyl, 1-naphthyl substi-
tuted with one member selected from the class consist-
ing of halogen, nitro, cyano hydroxy, alkyl containing
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not more than § carbon atoms, and 2-naphthyl substi-
tuted with one member selected from the class consist-
ing of halogen, nitro, cyano, hydroxy, alkyl containing
not more than 5 carbon atoms.

7. The compounds of claim 1, wherein R is a member
selected from the class consisting of methoxy, ethoxy,
propoxy, butoxy, pentyloxy, hexyloxy, 2-methoxye-
thoxy, 3-chloropropoxy, 2-butenyloxy, benzyloxy, and
cyclohexyloxy; and R’ is a member selected from the
class consisting of 5,6,7,8-tetrahydro-1-naphthyl,
5,6,7,8-tetrahydro-2-naphthyl, 1-naphthyl, 2-naphthyl,
5-chloro-1-naphthyl, 5-nitro-1-naphthyl, 5-cyano-1-
naphthyl, 5-hydroxy-1-naphthyl, 7-methyl:1-naphthyl,

"
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7-methyl-2-naphthyl, 6-methyl-2-naphthyl, 6-ethyl-2-
naphthyl, 6-propyl-2-naphthyl.

8. The compound of claim 1 which is N2-(2-naph-
thalenesulfonyl) L-argmme methyl ester hydrochlo-

ride.
9. The compound of claim 1 which is ; N2- (l-naphtha-

lene sulfonyl)-N-butyl-L- arginamide acetate.

10. The compound of claim 1 which is N2-(5-nitro-1- -

naphthalene sulfonyl)-L-arginine butyl ester-p-toluene
sulfonate.

11. A method of 1nh1b1tmg activity and suppressmg
activation of thrombin in vivo which comprises admin-
istering t0 a mammal a pharmaceutically effective

amount of a compound of claim 1.
X x % kK

30

e —
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